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I.

3. Cracrok

JIbBIBCHKMiT HaIiOHATLHUI yHIBepcuTeT iMeHi [Bana ®panka, JIbBiB

OIIEPATOPU OAHOYACHOTI'O ITPOOJOB2KEHHA IICEB/IOMETPUK,
3ATAHUNX HA OIIVKJINX TIJIAX B EBKJIIZTOBOMY IIPOCTOPI

PosrasgayTo onmepaTop 0JHOYACHOTO MPOIOBYKEHHS HENEPEPBHUX MCEBIOMETPUK, BU3HAUCHUX
Ha, JeIKOMY KJIACl 3aMKHEHUX MiIMHOXKUH €BKJIimoBoro mpocropy R™. Pe3ymabrar, oTpuManmii gas
1IBOTO KJIACY, € B AedKiii Mipi anamorom pesynbrary E. J1. Tumaaruna ta M. 3apidHoro, orpuManoro

JJ1d BHIIAJKY KOMIIAKTHOT'O IIPOCTOPY.

We consider operators simultaneously extending continuous pseudometrics defined on a
certain class of closed subsets of the Euclidean space R™. Our result obtained for this class, with
the assumption that the underlying space in general is not compact, is similar to that obtained by
E. D. Tymchatyn and M. M. Zarichnyi for compact spaces.

1. Beryn. E. JI. Tumyarun Ta M. Sapiunmii
pPO3TJIAIAIN 3a7a4dy OJIHOYACHOIO ITPOJIOBIKE-
HHS YAaCTKOBHX HeIlepepBHUX IICEBIOMETPHUK,
33JJaHUX Ha 3aMKHEHHX MiJIMHOXKHWHAX KOM-
MaKTHOI'O METPU30BHOIO TOHOJIOMIYHOIO IPO-
cropy (mums. [1]). last MHOXKMHH YaCTKOBHX
NCeBJIOMETPUK 3 TomnoJiorielo B’eropica jose-
JieHe iCHYBaHHS JiHITHOrNO HelepepBHOTO Orle-
paTopa OHOYACHOTO PO I0B)KeHHA. OmepaTop
IIPOJIOBKEHHSI TOOYIOBAHUI aBTOpaMu 3a J10-
nomMoroio teopeMu OPHUITKOBCHKOIO IPO He-
MEePEPBHY CeJIEKII0 s H6araTo3HAYHUX Bij-
obpaxkenn (muB. [5]). Henepepsuuii onepatop
OJIHOYACHOI'O POAOBKEHHsI HAllIBHEIIEPEPBHUX
3BEPXYy ICEBIOMETPHUK, BH3HAYEHUX HA OILy-
KJINX 3aMKHEHUX MiJIMHOKHHAX KOMITAKTHOTO
JIOKAJThHO OIMYKJIOTO MPOCTOPY, MO0y I0BaHUil B
[6]. Ilpu mpboMy MHOXKHHA YaCTKOBUX ICEBJIO-
MeTpPHUK, OTOTOXKHEHHX 31 cBoiMH cybrpadika-
MU, posrignanacd B Tomnosorii Pemia, a ore-
paTop MPOJIOBXKEHHS BU3HAUEHUIT 3a TOMOMO-
MOTOI0 BiToOpasKeHHS METPUIHOL MPOEKIILl.

Y miit cTarTi MEH  pO3TASHEMO Omepa-
TOP OIHOYACHOTO TMPOJIOBXKEHHS HelepepBHUX
[ICEBJIOMETPUK, 3a/IaHUX Ha JIEIKOMY KJIacl 3a-
MKHEHUX MIJMHOXKWH €BKJIIJJOBOIO MPOCTOPY
R™ a came, Ha MHOXKUHI OIyKJIUX TiJa. Byse-
MO BUKOPHUCTOBYBATH TEOPEMY TPO CEJIEKIIIIO
bpeccana Ta Komombo, sika € aHajorom pe-
3yabTaTy PpUITKOBCHKOTO /I HEKOMIAKTHO-
T0 BUTIQJIKY.
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2. Ilo3Hayenua Tta gomomikui dakTu.
Haramaemo neski dbakTu 3 Teopii rimepupocTo-
piB, a TakoxK BBejeMO mo3Hadenns. Hexaii Y
— raycaopdosuii Tononoriaauii mpoctip. I[o-
snaunmo uepe3 CL(Y') muoxuHy BCix Heno-
POXKHIX 3aMKHEHUX IIJIMHOXKHUH TPOCTOPY Y.
[Tepenbasza ronosorii @ejta Tp Ha MHOXKHHI
CL(Y) ckiasaerbest 3 ycix MHOXKUH BULJISIILY
U ={AeCLY) | ANU # @}, ne U — ne-
MOPOXKHYA BIJIKPHUTA IIMHOKHHA IIPOCTOPY Y
Ta Beix MuoxkuH surasay V' = {A € CL(Y) |
A C V}, ne V — HenopozkHs BiIKPUTA TTiMHO-
JKUHA TPOCTOPY Y 3 KOMIAKTHUM JOMOBHEH-
usam. Bigomo, mo upocrip (CL(Y), 7x) € nonnb-
CbKUM TO/Ii 1 JiuIe TO/Ai, Kok npoctip Y Jio-
KaJIbHO KOMMIAKTHUN 3 JIPYTOI0 aKCIOMOIO 3JIi-
wennocti ([2]). Byaemo Bukopucrosysatn mo-
smavenns A°, int(A) ta A mig gonoBHEeHHH,
BHYTPIIIHOCTI Ta 3aMUKaHHS ImigMHOXKAHHT A
3aJTAHOTO TOTOJIOTIYHOTO TTPOCTOPY.

st noBiabHOT 3aMKHEHOT HigMHOXKHHEH A
npocropy Y posristnemo mMuOkuHY PM(A)
BCIX HEMEPepPBHUX TMCEBIOMETPUK, BU3HAUTE-
aux Ha MHOXKHHI A. O4YeBHHO, MO MHOXKH-
Ha PM.(A) 3aMKHeHa BiIHOCHO omepartii mo-
TOYKOBOTO JOJABAHHS TICEBIOMETPUK

s: PMc(A) x PM(A) = PM.(A)
Ta MHOYKEHHsI Ha HEBLJI'€MHE YHCJI0
c: Ry x PM(A) — PM(A)
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st koxxuoro A € CL(Y). Byxemo mnucaru
dom(o) = A, axmo 0 € PM.(A), A€ CL(Y).
Beenemo ronosorito va Mmuaoxkuni P M. (A) na-
CTynHuM 9MHOM. KOXKHY LCEBIOMETPUKY O 3
PM_(A) moxxua ororoxkuuTu 3 i rpadikom

Iy ={(z,y,t) EAX AXR, : t=0(z,y)} €
€ CL(Y xY xR).

ByﬂeMO po3rjidaTd MHOXKHHY YaCTKOBHX
IICEBAOMETPUK

PM, = U{PM.(A): A € CL(Y)}

gk mignpoctip npocropy (CL(Y XY xR), 7).

Hexait U Ta K — noBiabHI BiAIOBIIHO Bij-
KpUTa 1 KOMIAKTHA IMMJIMHOXWHU TPOCTOPY
Y xY, a,b — noBinbHi aiiicai uncia. Byxemo
BUKOPHCTOBYBATU HACTYIIHI MO3HAYEHHS (/IHB.
[3]):

Y,U,a,b]” = PM.(Y)N (U x (a,b))”,
Y, K, a,b]" = PM(Y) N ((K x [a,0]))".

Toxi cim’s
FY)=A[Y,U,a,b]” | U — Bigkpura B
Y XY, a,beR}U
U{[Y, K,a,b]t | K — xommakTHa B
Y x Y, a,b € R}

yTBOPIOE 1epebasy rorojorii Pejiia Ha MHO-
wuui PM(Y) (aus. [3]). st KoKHOT MHOZKH-
o1 A € CL(Y') nepenbaszoro Tonosorii Pesra
ua muoxual PM(A) € cim's

F(A) ={[A,U,a,b]” | U — Binkpura B
Ax A, abeR}U
U{[A, K,a,b]" | K — koMIakTHAa B
Ax A, a,beR).

Bigomo, mo ronosioris @ejna Trp nHa MHO-
x)unui Henepepsuux giiicanx dyukuii C(Y)
CITIBITAJIA€ 3 KOMITAKTHO-BIIKPHUTOIO TOIOJIOT-
€0 T, va C(Y) Toxi i smmie Tosi, Koau Jio-
BiJIbHa KOMIIAKTHA IJIMHOXKHHA IPOCTOPY Y
MICTUTBCS Y CKIHUeHHOMY 00’€/THaHHI 3B I3HUX
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KOMITAKTHUX MiIMHOKWH TPOCTOPY Y 3 Hemo-
pokHiMu BHYTpimHOCTSME (1uB. [3]). PiBHiCTD
ronosoriit T i 7, na muoxkuni C(Y) takox
Ma€ Mmicie, Kot npoctip Y JIOKaJbHO KOMIIa-
KTHHUH 1 JIOKAJbHO 3B SI3HMII.

JLJ1s1 TOTIOJIOrTYHOTO TPOCTOPY Z TMO3HAYUMO
gepes R? MuoxkuHy BCix gificHnx GyHKIH Ha
Z. Kpim nporo, wexaii P(Z) — MHOKHHA BCiX
HEIOPOKHIX M IMHOKIH MHOXKUHH Z .

Jna 3amanoro 06aHAXOBOIO  IPOCTOPY
(H,||-||) mnosmaunmo wepes L'([0,T], H)
OaHaxoBmit mpocTip  (byHKII, iHTErpoB-

HUX 3a DoxsepoMm, gki JiIOTh 3 1HTepBaJLy
[0,7] B mpocrip H. Jlna gosiabuOT DyHKIIT
u e LY[0,T], H),

szénmmw.

[lizvuoxkuna D mpocropy LY([0,T], H) na-
3UBAETBHCA  poskaaduoto, saxmo uix(C) +
ueX([0,7] \ C) € D pna posinbanx ¢yn-
Kiifi uy,ug € D rta muoxuaun C' C [0,77,
jge x — imgwkarop. Hexait Y, Z — rTo-
noJjioriyai  npocropu. Mmuoroznaune  BiJ10-
Opaxenns G Y — P(Z) nasuBaerbcs
HANIBHENEPEPEHUM 3HU3Y, SKIIO MHOXKIHA
Ve ={y € Y | Gly) NV # &} Bigkpura
B Y g JOBLIBHOI BiAKPHUTOI ITiIMHOXKIHI
V' upocropy Z. ChHopmy/aioeMo TeopeMy Impo
cestexniio Bpeccana ta Kosom6o (aus. [4]),
SIKY BHKOPHUCTAEMO B HACTYIHOMY PO3JILII.

Teopema 1. Hexati Y — cenapa-
bervruti  mempuunuti npocmip, G:Y —
P(LY[0,T),H)) — mnanienenepepsne 3nusy
bazamosnaune  61000pasrcenns, — AKE  NPU-
UMae 3aMKHEHT PO3KAAOHL 3HavenHs. 1001
ICHYE HenepepeHe 00HO3HAYHE 61000patcermA
9:Y — LY[0,T], H) mane, wo g(y) € G(y)
oas dosiavhozo y € Y.

3. IIpomoBkeHHs nCceBAOMETpPUK. He-
xait X = R" — eBkJiiioBuil mpocrip 3i crau-
JIAPTHOIO HOPMOIO, IO TOPOJIZKYE CTAHIAPTHY
merpuky d wa X. Hexait S(x,e) = {y € X :
d(x,y) < e}raS(z,e)={y € X :d(z,y) <}
— BIANOBITHO BIAKpHUTA Ta 3aMKHEHa KYJsd pa-
niyca € 3 neaTpom B Touri x € X. Ilosmaunmo
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X),

gepe3 CLy (X)) migmuoxuny npocropy CL(
O3HAYEHY HACTYIHUM YHHOM:

CLy(X) = {AC X : A — Biaxpura

iomykia B X}.

Hexait PM. = U{PM.(A) : A € CLy(X)}.
Posrnsparumemo P M., gk miampocTip mpocTo-
py PM. HeuepepBHUX LCEBAOMETPUK, BU3HA-
YeHUX Ha 3aMKHEHUX IJIMHOXKHUHAX MPOCTOPY
X.

OznaunMo OaraTo3HavdHE BiI0OpasKeHHSsT

G: X x CLy(X) — P(L'([0,1], X))

dopmyioro
LY([0,1], AN S(z,2d(x, A))),
o A)— ) AKIO T ¢ A;
oD = 0,1, fo) = o,
aKIo xr € A.

Buavennamu omneparopa G € 3aMKHEHI DPO3-
kJjaauai Maoxkuau. Crpaszi, meit pakT € ode-
puganm gas {x} = LY([0,1],{z}). dna no-
pibinx * € X \ A, uy,upy € LY([0,1],A N
S(z,2d(x,A))) Ta C C [0,1] orpumyemo
Wx(C) + wx(0.T)\ C) € LN[,1,4 N
S(x,2d(x, A))).

TBepaxkeuns 1. bazamosnaune 6idobpa-
otcennsa G € HANIBHENEPEPSHUM 3HUSY.

HdoBenennsa. /[losegemo, 1o s KO-
JKHOI BIJIKPUTOI MiIMHOXKHUHH V  HIpPOCTOPY
LY(]0,1], X) muouna

V* = {(z,A) € X x CL;(X) :

Gz, A)NV # o}

Bizkpura B mpoctopi X x CL;(X). Badikcyemo
JOBLIbHAI eseMenT (zg, Ag) € V* i posrisne-
MO JIBa BUIIAJIKH.

1) Hexaii 2o ¢ Ap. s 3pyunocti nozuadu-
Mo O(z, A) = ANS(x,2d(x, A)) ms joBiabuux
A€ CLl(X> Ta x € X \ A. TO,ZLi G(Io,Ao) =
LY([0,1], O(z0, Ag)). Ockimbku G(zqg, Ag)NV #
@, 1o icuye dbyukiia u € G(xg, Ag) NV r1a
ancno € > 0 Taki, mo {v € LY[0,1],X) :
|lu—v|| < e} C V. Bubepemo Iucio € MEHIITHM,

Hayxosuti sichurx Yepniseuvrozo ynisepcumemy. 2006.

Hizk d(xg, Ag)/8. Moxua 3HaiiTu yHKIO v €
LY([0,1], O(zo, Ag)), axa nabyBae CKiHUeHHY
KITBKICTh 3HAYeHb, TaKy, mo ||u — vl < &/2.
Ockinbku muokuua O(zg, Ag) onykiaa i BHy-
rpimmicts  int O(xg, Ag) HENOPOKHS, TO MO-
JKEeMO BBarKaTH, 110 BCl 3HaYeHHs (PyHKIIIT v Mi-
crsiThest y MHOKUHL S (20, 2d(x0, Ag)) N Ag. He-
xaii {x1,...,ZTr} — MHOXKWHA 3HAYEHDb (DYHKIIT
v. BubepeMo 10BiIbHE H0JaTHE YHCIO0 0 < €
take, mo S(z;,0/2) C S(xg,2d(x, Ag)) mas
Beix 7 € {1,...,k}. Kpim nporo mexait 6 — mo-
CTaTHBO MaJe, MoO BHKOHYBaJIACh HEPIBHICTDH
d(zo, ;) < 2d(zo,Ag) — 3. OueBuano, mo
S(x;,0/2) N Ay # @ naa Beix @ € {1,...,k}.
Tenep nexait U = S(x9,0/2) i

As(=3)] o
)

Toxi muoxkuna U x W e okoiom Touku (g, Ag)
y mpocropi X x CL;(X). Bisbmemo J0BinbHY
touky (x,A) € U x W. Toxi mist KOKHOTO
ie{l,...,k} icaye Touka z; € S(x;,0/2) N A.
Kpim uporo d(z, A) > d(zg, Ag) — 6. Cupas-
ai, sakimo Yo € Ag ta y € A — ToukM TaKi,
o d(xg, Ag) = d(zo,v0) 1 d(z, A) = d(x,y), TO

OTPUMAEMO
d(l’,A) = d(l’,y) P d(ilfo,y) - d(.ﬁEo,x) >
= d(l'o,Ao) —0>0.

W:

N {? ({L'(),d(l'o,AQ)

Orke, z ¢ A i 1omy G(z,4) =
LY([0,1],0(x, A)). Teuep moBesemo, 110
d(z,z;) < 2d(x,A) pas KOXKHOrO iHJeKca

i€{l,...,k}. Orpumaemo
d(z,z;) < d(w,z;) + d(;, 2;) <

42
2
) )
<5t d(zo, x;) + 3= d(zo,z;) +6 <
< Qd(l'o, AQ) —20 < Zd(ZE, A)

< d(x7xz) + < d(ﬂ?, .’l'()) + d(l’o, xl)

N

st gosiieHoro ¢ € {1,...,k}. Orxke, z; €
O(z, A) na 6yap-akoro ¢ € {1,...,k}. O3na-
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anmo dyuxuito v € LY([0,1],O(z, A)) nacry-
nanM gnHoM. Hexait v/(t) = z; mis Beix ¢ €
0, 1] rakux, mo v(t) = z;, i € {1,...,k}. To-
i |V — || < /2 < /2. Orxe, |Ju — '] <
lu — o] + [[v — V|| < € i mu orpumyemo

v € Gla, A)NV.

2) Hexaii xy € Ap. Toui G(xg, Ag) = up €
V, ne uo(t) = zo aas Beix ¢ € [0,1]. Bubepe-
Mo uncsio € > 0 Take, mo {v € L'([0,1], X) :
|lup — v|] < €} € V. Hexait U = S(x,¢/3)
i W = S(xg,e/3)". OueBugno, 1Mo MHOKHU-
Ha U x W € okonom touku (zg, Ag) y mpo-
cropi X x CL;(X). Badikcyemo noBinbuy To-
uky (r,A) € U x W. dgkmo = € A, To
G(z,A) = u, ne u(t) = = na muoxusi [0,1].
Ockinbru ||u — upl| < &, To orpumaemo u €
V N G(z, A). Tenep npunycrumo, mo x ¢ A.
Ockinbkun A N S(xg,e/3) # @, Gaaumo, MmO
d(xz,A) < 2¢/3. Orxe, icaye Touka y € A Ta-
ka, mo d(z,y) = d(z,A) < 2¢/3. Tomi miaa
cranoi dyuxnii v € L'([0,1],0(x, A)) 3 eau-
HUM 3HAYEHHSM Y OTPUMAEMO ||v — ugl| < |lv —
ul| 4+ |lu—wo|| < 2¢/3+e/3=¢,a0mke, v E V.
TBepizKeHHs JI0BEJIEHO.

3a Teopemoio 1 icHye HemepepBHA CeJIeKIlis
g: X x CLy(X) — L'([0,1], X) 6ararosua-
qHOrO BimoOpaskents G. O3HAYNMO OmepaTop
h: PM. — R*X*X nacrynmoro dbopmyiioro:

ho)(a,y) = / o(g(z, dom(0))(t),

9(y, dom(c))(t))dt

s Beix x,y € X. OcKinbKu /i JTOBLIBHUX
enementiB z,y € X dynkuil g(x,dom(o)) Ta
g(y,dom(o)) HabyBAIOTH CBOT 3HAYEHHS Y KOM-
HAKTHUX HiAMHOKMHAX MHOkuHU dom(o), Ga-
aumo, mo h(o)(x,y) < +oo.

Teepmxkennss 2 i 3 € aHajoramMu JIOMOMi-
JKHUX pe3yJbTariB, orpuManux B [1].

TsBepakenns 2. Hexal o € PM, i K —
Komnaxmma nidmmostcuna npocmopy dom(o).
Todi das dosinvroz0 wucaa € > 0 iCHYE YUCAO
§ = 68(c) > 0 mare, wo [ o(u(t),v(t))dt < e,
de dynwuii u,v € LY([0,1], K) maxi, wo |ju —
v|| < 6.

Hosenenns. dxmo o(z,y) = 0 aus Beix
x,y € K C dom(c), T0 TBepzKEeHHS OYeBUJTHE.
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[Ipunycrumo, mo ¢ = max{o(z,y) : (z,y) €
K x K} > 01 nexait qyucio € > 0 — dikcoBamne.
OCKLTBKH TCEBJIOMETPUKA 0 PIBHOMIPDHO Hele-
pepsHa Ha Muoxkuui K X K, 1o icaye 6y > 0
Take, mo o(x,y) < €/2 ansa Beix x,y € K ta-
Kux, mo ||z — y|| < d. Tenep BuGepemo mo/1a-
THe "ucao 0 < min{dy, %}. Posrisinemo 10-
BibHI enementn u,v € LY([0,1], K) Taki, mo
lu —wv|| < ¢ i mmoxuny C = {t € [0,1] :
[u(t) = v(t)|| = do}. Hosenemo, mo u(C) < 5
(Tyr wepe3 (4 nosHadaemo JjieberoBy Mipy Ha
inrepsadi [0, 1]). IIpunycrumo, mo mae micue
nporuiezkue. Toi

5>/C\|u(t)—v(t)\|dt+

T / lu(t) — o(t)|dt > 1(C)dy >
[0,1I\C

cynepednictb. OTiKe,

TBepmKeHHS JOBEIEHO.

Tsepakenns 3. Hexali o € PM., i K —
Komnaxmua niommooscuna npocmopy dom(o).
To0i sidobpastcera

re: L'([0,1], K) x L'([0,1], K) — R,

BU3HAYEHE HOPMYAOTO

PIBHOMIPHO HENEPEPBHE.

doBeneunsi. Bubepemo josuibae € > 0.
3a monepeiHiM TBED/KEHHSIM MOZXKHA 3HANTH
qucao 0 > 0 rake, 10 JId JOBLIBHUX U,V €
LY([0,1], K), mnst axux ||lu — v| < &, Buko-
HYEThCsT HEPIBHICTD 7, (u,v) < £/2. Bubepemo
byHKIIT U, v1, Uz, vo € L([0, 1], K) Taxi, mo

Hu1 — UQH <6 i HUl — UQH < 0.
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OTpumaemo
76 (U1, v1) — 76 (Uz, v2)| =

[ (o000 = otuste) a0 ] <

< /0 o (ur (1), v1(t)) — o(us(t), va(t))| dt+
n /0 o (8), valt)) — o (ua(t), va(t))] dt <
S /0 o (vi(t),va(t)) dt+

—l—/ola(ul(t),uQ(t))dt < §+ % =c.

TBepaKeHHS JOBEIEHO.

Teepmxkenns 4. Hexati o € PM.. Todi
Pynruyia h(o) — nenepepena ncesdomempura

na X.

Hosenennsd. Ouesnno, mo h(o) — mces-
jioMerpuka Ha X. s JloBejieHHsT Hellepeps-
wocti h(o) Bi3bMEMO JOBLIBHI MOC/IIOBHOCTI
{z;} ma {y;} B X, 36ikHi 10 TOUOK = Ta Y Bix-
nosigno. Hexait W; tra Wy — obMeskeHi oKoJIn
TOYOK T Ta ¥ BLANOBIAHO. 3a BIACTHBOCTIMU
ceJIeKINil ¢, MOXKHA, 3HAUTH KOMIAKTHI ITiAMHO-
x)uuu K ta Ky npocropy dom(o) raki, 1mo
g(z',dom(o)) € L'([0,1], K;) nna 6yab-gaxoro
¥ € Wi i g(y,dom(o)) € L'([0,1], Ky) nas
Oyap-axoro iy € Ws. Toxni 3a TBepazKeHHSM
3, aast koxkuoro € > 0 icaye 0 > 0 Take, 1m0
|75 (g, v1) =75 (U2, V| < &, aKIO ||ug —us|| <
i v — ol < 8, up,uz,vi,v9 € LY([0,1], K U
K5). Ockinbku dyHKIS g HEIEpepBHA, TO MO-
JKHA 3HAiTH HaTypaJbHe 4YucI0 k Take, IO
g BCix n > k orpumaemo x, € Wi, y, €
Wa, |lg(xn, dom(c)) — g(z,dom(e))|| < ¢ i
19(yn, dom(o)) — g(y,dom(a))|| < 6. Orxe,
|h(o) (@, Yn) — h(o)(z,y)| < € muas BCix n > k.
TBepaKeHHsT JIOBEJIEHO.

TBepmxkxeuua 5. Onepamop h npodoesotcye
nceedomempury 3 PM. na npocmip X.

doBenennsi. TBep/keHHs 0YeBHIHO BU-
IJIMBAE 3 BJIACTHBOCTEN cesexiii g. Jkmo o €
PM.ix,y € dom(o), to g(x,dom(o)) = z i
g(y,dom(0)) = y. Otxe, h(o)(z,y) = o(z,y).
TBepaKeHHS JOBEIEHO.
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TBepmxkeuns 6. /lia dosinvrux ncesdo-
mempuk o,0 € PM. ma wucen A,y = 0,

h(Ao 4+ ~vo') = Ah(o) + yh(o').

doBenenns. TBep/keHHsSI OYEBUIHO BHU-
IJINBAE 3 BJIACTUBOCTEIl oneparopa h.

TeBepmxkeuusa 7. Onepamop h nenepeps-
HUT.

JoBenennsi. Hexait K — noBiibHA KOMIIa-
KTHa MAMHOXKHIHA mpocTopy X X X i Hexaii
a,b — noBiabHI gificHi dmcsaa Taki, mo a < b.
Ockinbkn mpoctip X JIOKaJbHO KOMITAKTHUM
i 3B’s13HMiA, TO TomoJiorig Pesia HA MHOKHUHI
PM(X) cniBnajsae 3 KOMIAKTHO-BIIKPUTOIO
tonoJiorieio aa PM.(X). Tomy mocraTabo 10-
BeCTH, IO IpooOpa3 ejleMeHTa Iepeadas3ud To-
nosorii 7., Ha PM (X)) surmsany M (K, a,b) =
{p € PMX) : p(K) C (a,b)} Binkpurnii y
upocropi PM.. Hexait ¢ € h™'(M(K,a,b)) i
B = dom(o). Toui h(o) € M(K,a,b) i mo-
JKHa 3HaiTm guciio € > 0 Take, MO JJIs BCiX
(x,y) € K orpumaemo a < h(o)(z,y) —€/2 <
h(o)(x,y) + /2 < b. IorpibHo 3HaiiTH OKi
O ucesnomerpuku o B PM. rtakuii, mo o €
O C WY (M(K,a,b)). Ockinbku npocrip B
JIOKAJIbHO KOMIAKTHUMN 1 3B SI3HMIL, OTPUMAEMO
Tr = 1., na PM.(B).

Icayrors 3amkueni kymi C7 ta Cy B X Ta-
Ki, mo qia gosinbaux (z,y) € K it € [0,1]
MaTHMEMO

(9(z, B)(t),g(y, B)(t)) €

E(BﬁCl)X(BﬂCQ)EleKQ

Toni K7 X Ky — KOMIIakKTHA, 11 IMHOKHHA TPO-
cropy B x B. [loznaunmo gepes ¢q ta () Bijro-
BiIHO HaliMeHIIe Ta HaOL/IbIIe 3HAYEHHS IICEB-
JnoMeTpukn o Ha MHOXKHHI K| X Ks. Tenep
O3HAYNMO MHOXKUHH

Dy ={(z,y,2) € K1 x K3 xR :
o(z,y)+5 <2< Q+¢}
i
Dy ={(x,y,2) € K1 x Ky xR :
—e<z<o(x,y) -3
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OueBuano, mo Dy i Dy — KOMIAKTHI i IMHO-
xkuHu B B X B X R. Ockinbku rpadik mcesio-
MeTpHUKHU o He mnepernHae Hi Di, i Dy, Gaun-
Mo, o muoxkuna O; = (D)t N (D) € oxo-
JoM ncesgomerpuku o B PM (B) y ronosorii
Qejta. Hexaii

02 = {,0 < PMC(B) :

p(K1x Ky C (¢—5,Q+%5)}-

Tomi muOkHMHa (9 — OKiJI I[CEBAOMETPUKH
o B PM. y koMuakTHO-BiAKPUTiH TOHOJIOTII.
Ockinbku Tonogqorii 7 i 7., cniBnasaoTh HA
PM.(B), to muozkuna O = Op N Oq € 0KOJIOM
nceBoMeTpuKku o y npocropi PM.(B), a or-
ke, y mpocropi PM... Badikcyemo q0BiabHEI
emement p € O. Ockinbkn —¢/2 < 0 < g <
p(a,y) < Q < Q+e/2 nns Beix (2/,y'), Gaun-
MO, 110 €JIMHOI0 MOXKJIUBICTIO, IPHU $iKiii rpadik
1CeBJIOMeTPUKH p He neperunae ui Dy, ui Dj €
yMOBa

o(z'y) —e/2 < pla',y) <o(a,y) +¢/2
nist Beix (2',y') € Ky x Ky, Toxi

< / plg(e, B)(®). g(y. B)(£))—
—olg(z, B)(t), gy, B)(1)) dt <

ais Beix (z,y) € K. 3Biacu orpumaemo
h(p)(K) C (a,b). TBepaxenns 10BemeHO.

OcHoBuuil pesyjbrar crarti MoxkHA ChOp-
MYJIIOBATH TaK.

Teopema 2. Icenye  eidobpastcenms
h: PM. — PM(X), axe 3adososvhsec
HACMYNHE YMOBU:

1) h — ainitne;

2) h(o) e npodosotcermnam ncesdomempury, o
na npocmip X das koorcnozo o € PM.;

3) h — menepepsne sidobpasicers.

[Turanus icHyBaHHS JIiHIFTHOTO HEllePePBHO-
ro omeparopa tpojosxkenust 3 (PM.,Tr) y
(PM(X), Tr) st JOBLILHOIO JIOKAJIBLHO KOM-
MAKTHOI'O METPU30BHOIO IpoCcTOpy X 3aJIuIla-
€TbCA BIAKPUTHUM.
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